The 110-kilobase-pair stretch of unique sequence DNA of Herpesvirus saimiri is flanked by highly repetitive DNA. Detailed restriction endonuclease mapping has localized the left junction of repetitive and unique DNA to a 100-base-pair region. H. saimiri llatt, a replication competent nononcogenic variant of strain 11, has a deletion of 2.3 kilobase pairs of sequence information that spans this left junction of repetitive and unique DNA.
Study of oncogenic transformation in model tumor virus systems has revealed the existence of transforming oncogenes with a host cell homolog (some retroviruses) (1), transforming genes without a host cell homolog (papovaviruses and adenoviruses) (11, 14) , and integrative downstream promotion mechanisms (avian leukosis virus and mouse mammary tumor virus) (15, 18) . Unlike these model tumor virus systems, little is known at a molecular level about any oncogenic transformation induced by a herpesvirus. Study of oncogenic transformation in herpesvirus systems may provide insight into additional mechanisms by which a virus can induce transformation of cells. For example, herpes simplex viruses and cytomegalovirus can apparently induce transformation of cells without viral genes being consistently retained (12, 17) . Herpesvirus saimiri is a useful system for studying oncogenic transformation since diffuse lymphomas are induced rapidly and reproducibly in a variety of New World primates, large amounts of viral DNA remain stably associated with transformed and tumor cells, and H. saimiri produces lytic infection of some monolayer cell lines.
One approach toward understanding the molecular basis for the oncogenicity of H. saimiri that we are exploiting is the study of nononcogenic variants. Repeated passage of strain 11 at 39°C, followed by repeated plaque purification at 34°C, yielded a nononcogenic variant (llatt) (19) . This variant grows as well as parental strain 11 virus in permissive owl monkey kidney (OMK) and Vero cells in vitro. Strain llatt fails to induce lymphomas in cotton-topped marmosets (9, 19) , white-lipped marmosets (8) , common marmosets (21) , and owl monkeys (L. Falk, unpublished data), species normally susceptible to the lymphoma-inducing capacity of the parental virus. Animals inoculated with strain llatt become infected, since virus can be recovered from peripheral lymphocytes long after experimental inoculation; infected animals, however, survive and do not develop signs of lymphoma or leukemia. In fact, common marmosets infected with strain llatt are protected from challenge by parental strain 11 (22) .
Infectious virion DNA (M-DNA) contains an internal stretch of unique sequence DNA of low G+C content (L-DNA) flanked by repetitive DNA of high G+C content (H-DNA) (2) . Virion DNA was prepared from strains 11 and 1latt for comparative restriction endonuclease analysis. Digestion of virion DNA of both strains with KpnI + SmaI, AosI + SmaI, TaqI, HpaII (Fig. 1) , and other restriction endonucleases suggested a deletion of DNA sequences at or near the left junction of unique (L-) and repetitive (H-) DNA in strain llatt. SmaI cuts four times in each repeat unit of strain 11 H-DNA but does not cut within L-DNA (2). The KpnI + SmaI fragment G (1.6 kilobase pairs [kbp]) derived from the left H/L-DNA junction of strain 11 was not detected in strain llatt; the adjacent KpnI fragment B, although not apparently altered in size, was now the terminal L-DNA fragment, since digestion with and without SmaI revealed that the H-DNA was attached to it. When virion M-DNA was digested with restriction endonucleases that cleave L-DNA frequently, such as TaqI and HpaII ( Fig. 1 ), other changes were not apparent. These results confirmed that llatt was indeed derived from strain 11, since these enzymes readily distinguish different strains of H. saimiri (7, 10) , and they also indicated that no other major changes occurred in the genome of strain llatt.
To map the limits of the deletion precisely, we first had to define the nature of the sequences at the left H/L-DNA junction. The H-DNA repeat unit is generally defined by TaqI, which cuts each H-DNA repeat unit once. We isolated a DNA fragment from strain 11 that spans the left H/L-DNA junction by cloning of a partial TaqI digest of virion DNA into the ClaI site of pBR322 (pTP8) (Fig. 2) . Detailed restriction endonuclease maps of this fragment were derived and compared with H-DNA maps to determine the nature of repetitive H-DNA at the junction. Results from this comparison, as well as Southern blot hybridizations, have localized the left H/L-DNA junction of strain 11 to a 100-base-pair region between adjacent SmaI and TaqI sites (Fig. 2) . This is an accurate reflection of virion DNA structure since comparative digestion of pTP8 and strain 11 M-DNA with several restriction endonucleases gave identically sized fragments that span this H/L-DNA junction (Fig. 2) .
To determine the nucleotide sequences deleted in strain for detailed restriction endonuclease analysis. The left boundary of the llatt deletion was defined by a SmaI site which was present in pT6.0, llatt DNA, and pTP8 and a Pstl site of pTP8 which was not present in pT6.0 or llatt DNA.
The right boundary of the llatt deletion was defined by Kpnl and HpaII sites which were not present in pT6.0 or llatt DNA and a HindIII site which was present in pT6.0 and llatt DNA (Fig. 3) . This indicates that strain llatt is missing ca. 2.3 kbp of DNA sequence information that span the H/L-DNA junction as indicated in Fig. 3 SMHIatt, has a deletion of about 7 kbp also at or near the left H/L-DNA junction (3). Analysis of constructed deletion mutants or viruses in which the deleted sequences have been reinstated should more definitively answer this question. The construction of engineered virus strains with defined deletions in this region has recently been described (6) . Other findings can also be cited relevant to the possible involvement of this region in oncogenic transformation. DNA from this region of viral DNA is preserved in all tumor and transformed cell lines so far tested, even when other large regions of viral DNA are not retained (4, 16, 20) . Also, some CG dinucleotides in this region remain specifically unmethylated in tumor biopsy specimens and in tumor cell lines, whereas most other CG dinucleotides are extensively methylated (5).
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